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Abstract
The social restrictions amid coronavirus disease 2019 (COVID-19) pandemic have posed a serious threat to mental health and have
implications in the use of medications for mental health including antidepressants (ADs). This study investigated the trends in
prescriptions and costs of various ADs in England during COVID-19 pandemic. National prescribing rates and net ingredient costs
(NIC) of all ADs prescriptions during 2016 to 2020 were analyed. The total number of ADs prescriptions dispensed during
COVID-19 pandemic (January to December 2020) were 78 million, 4 million more than in 2019 that costed NHS England £
139million more than in 2019. Sertraline, an SSRI antidepressant drug, alone accounted for an extra £113million during 2020 than
in 2019. The peak dispensing for ADs was observed in March 2020 while the total costs for AD drugs peaked in April 2020. The
rising prescription costs for ADs during COVID-19 pandemic is a potential cause of concern, in particular the increasing use in
adolescents and younger adults needs attention, who are at a higher risk of life-threatening adverse drug reactions.
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Introduction

The coronavirus disease 2019 (COVID-19) pandemic has
deeply affected the social, physical, and mental well-being
of individuals [1]. Since the emergence of COVID-19 pan-
demic, there had been a substantial increase in mental health
problems worldwide [1]. The COVID-19 pandemic had re-
sulted in the loss of normal life and lack of access to favorable
and physical activities, combined with the risk of long-term
social isolation. Indeed, loneliness was among the most com-
mon feelings experienced by the public during the pandemic
and associated lockdowns [2]. These issues are particularly
challenging for those living with mental health problems in-
cluding major depressive disorder [1]. Therefore, it came as
no surprise that the pandemic has had a particularly significant

impact on peoples already living with depression or those at a
high risk of developing depression [3].

Evidence suggests that the prevalence of depression had in-
creased 3-folds in the United States since the occurrence of
COVID-19 pandemic [4]. A recent survey conducted in the
United Kingdom found that the number of individuals living
with depression had almost doubled during the pandemic [5].
Given the significant rise in the prevalence of depression associ-
ated with COVID-19, the consumption of antidepressants (ADs)
had also increased worldwide [4, 6]. The sharp rise in the con-
sumption of ADs is a major concern given the limited evidence
on long-term effectiveness and safety of ADs. Given the incon-
clusiveness of the findings generated from the clinical trials in-
volving the use of ADs, it is important to investigate the real-
world prescribing trends that can provide invaluable information
to the practitioners and policy makers to help optimising the use
of ADs, particularly in a pandemic backdrop which is likely to
have long-lasting implications on public health.

Methods

This study examined ADs prescription trends during pandem-
ic (Jan to Aug 2020) in comparison to a similar period during
last three years before pandemic (2016–2019) to assess the
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impact of COVID-19 pandemic and associated lockdowns on
AD prescribing. We also assessed the economic impact of the
change in prescribing trends represented by the changes in the
cost incurred to National Health Service (NHS) England. The
analysis included overall prescribing trends of ADs regardless
of their indication: unipolar depression, bipolar depression,
and off-label uses, amongst others. We also performed a
sub-group analysis to study the trends of different classes of
ADs: selective serotonin reuptake inhibitors (SSRIs), tricyclic
antidepressants (TCAs), serotonin-norepinephrine reuptake
inhibitors (SNRIs), and atypical ADs.

The prescribing data of ADs were obtained from the
Prescription Cost Analysis (PCA) database, which comprise
the numbers of prescription items of all prescriptions dis-
pensed in the community in England [7]. NHS Digital pub-
lishes these monthly prescribing datasets from the NHS
Business Services Authority (NHSBSA) [7]. The PCA data-
base included standard quantity units, items dispensed, costs,
the number of total units dispensed (e.g. tablets, capsules,
millilitres) specific to each strength and the brand and net
ingredient cost (NIC) – the cost of the medicines as outlined
by the drug tariff, or manufacturer or wholesaler (where ap-
propriate) [7, 8]. The database is internally audited to 99%
accuracy that is atleast 99% of prescriptions are recorded ac-
curately [9]. The data was analysed in Microsoft Excel to
study the prescribing and cost trends for COVID-19 pandemic
and pre-pandemic periods. Table S1 provides information on
total ADs items and costs vs. sertraline available in England..

Results

Figure 1 depicts graphically the prescribing trends of ADs and
the associated costs. It was found that the peak number of ADs
was dispensed in March 2020 when COVID-19 was officially
declared as a pandemic by the World Health Organization.
The overall consumption of ADs was higher throughout the
pandemic (January 2020 to September 2020), except for May
and August, compared to the consumption in similar months
during 2019. There were additional 92 million units of ADs
dispensed during the pandemic (January 2020 to August
2020) as compared to a similar period last year (Jan to
Aug 2019). The associated costs of ADs were also significant-
ly higher in 2020 compared to 2019. A sharp increase in the
cost of ADs was noted when the pandemic was at its peak in
the United Kingdom with surge in April 2020 to £35 million;
this was more than double the cost recorded in the same period
in 2019. Shockingly, the total number of ADs prescribed dur-
ing January 2020 to September 2020 costed NHS over £96
million more than the cost incurred during a similar period in
2019 (Table 1). Albeit a steady historic increase in total AD
items from ~5 million items per month in early 2016 to ~6
million items per month in late 2019, the overall cost of AD

still maintained a decreasing trend, i.e., ~£21 million per
month in early 2016 reduced to £16 million in late 2019.
Surprisingly, the cost was increased again during COVID-
19, peaking at ~£35 million per month in April 2020.

The number and quantity of ADs dispensed and costs of
generic products of ADs were higher in 2020 compared to
2019. Although the number and quantity dispensed for the
branded products of ADs were less (80,000 fewer items and
4 million less quantity) in 2020 compared to 2019, the brand-
ed products of ADs still costed an extra £1 million in 2020
(Table 1).

Among different classes of ADs, SSRIs and TCAswere the
two most prescribed classes of ADs. The prescription items
and quantity dispensed for the three classes of ADs (TCAs,
SSRIs, and others) were higher in 2020 compared to 2019
(Table 2). However, the cost of prescribing for all four classes
of ADs was higher in 2020 compared to 2019. Interestingly,
the cost of prescribing SSRIs was 3 times higher (£128.87 m
vs £41.14 m) although accounting for only 6% more units
dispensed in 2020 compared to 2019. Sertraline, one of the
most prescribed SSRIs drugs, accounted for an extra £113
million during 2020 than 2019 for only 1.79 million
items additinally dispensed in 2020 (Table S1) that was main-
ly a t t r ibuted to the API (ac t ive pharmaceut ica l
ingredient) shortages and a significantly higher cost of generic
drugs during pandemic (£108m in 2019 vs. £220m in 2020,
Table 1).

Discussion

There had been increasing trend in ADs prescribing globally,
with almost 2 to 3 folds increase in consumption over the last
few years in Asia, Australia, European countries, such as
France and the United Kingdom, and the United States
[10–13]. A recent study in the United States showed a 21%
increase in the number of ADs, antianxiety, and anti-insomnia
prescriptions during the first period of the pandemic between
February and March 2020, reaching its peak on 15 March, just
after the declaration of COVID-19 as a pandemic by theWorld
Health Organization [14]. This is consistent with our findings;
we also found a considerable rise in the prescribing of ADs
from February to March 2020. The historic trends in ADs
prescribing in England shows an annual increase of ~3
to 4 million prescriptions every year (Table S1). Although this
did not change significantly in 2020, our findings suggest that
the overall costs associated with ADs in England increased
significantly during 2020 compared to 2019, hinting at the
potential impact of COVID-19 on the health and mental
wellbeing of public in large as also reported elsewhere [15, 16].

Many factors may have contributed to the rise in ADs pre-
scriptions worldwide; the most important factor is the
increasing prevalence of depression among the general public
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which had almost doubled during the COVID-19 pandemic
[4, 17]. A study from the United States suggested that the
prevalence of depression among adults increased three times
during the COVID-19 pandemic compared with the pre-
pandemic period [4]. Likewise, the rise in depression symp-
toms during the COVID-19 pandemic was also reported in the
United Kingdom [17]. Similar findings were reported by
Pierce et al. in which a deterioration in mental health among
the general public in the United Kingdomwas found [18]. The
increasing number of newly diagnosed cases of depressive
disorder, coupled with social isolation, psychological chang-
es, changes in lifestyle associated with COVID-19 pandemic
leading to poor quality of life, and temporary suspension of

various mental health interventions/services were attributed to
the global rise in ADs prescribing, consumption, and associ-
ated medication costs.

Various concerns have been raised in the literature about
the safety of ADs. Violence, akathisia, and suicidal thoughts
are the commonly reported side-effects of ADs, particularly in
adolescents and young adults [19]. A review based on the data
submitted to the Medicines and Healthcare products
Regulatory Agency (MHRA) of the United Kingdom showed
an increased rate of suicide during early treatment with ADs,
particularly SSRIs [20]. Similarly, a meta-analysis of 100,000
patients using ADs concluded that the risk of suicide doubled
in children and adolescents, although there was no similar

Table 1 Prescription items,
quantity dispensed, and costs of
antidepressant drugs in 2019 and
2020

Drug class Items dispensed (Million) Quantity dispensed
(Million)

Costs in £ (Million)

Jan-Aug19 Jan–Aug20 Jan-Aug19 Jan–Aug20 Jan-Aug19 Jan–Aug20

Total (BNF) drugs 736.56 738.80 58,238.25 60,282.92 5918.71 6271.22

Total
antidepressants

49.33 51.55 1834.90 1926.86 126.66 223.12

Generic products 47.39 49.90 1769.39 1873.76 108.64 220.84

Branded products 1.94 1.86 65.18 61.05 18.02 19.08

Fig. 1 Total antidepressant drugs dispensed and associated cost during COVID-19 pandemic (2020) and preceding years
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increase in the risk in adults [21]. These findings are particu-
larly important in the context of COVID-19 pandemic as ob-
servational data suggest that young adults, i.e., up to 25 years
of age, were impacted by the mental health issues during the
pandemic, and hence, were more likely to use ADs [18]. It is,
therefore, important to optimize the safe use of ADs, particu-
larly in young adults, not only to help with mental health but
also in preventing the associated side-effects that may further
increase the morbidity and mortality associated with depres-
sion in younger adults.

CertainADs are known for causingweight gain. For instance,
all the cyclic ADs block histamine receptors and cause increased
appetite [22]. Likewise, treatment with SSRIs for long term, as
occurred with major depressive disorder, may result in weight
gain. The evidence suggests that that paroxetine and fluvoxamine
are the most problematic SSRIs with regard to undesirable
weight gain: paroxetine leads to weight gain in 6% of patients
[23], with a gain of weight ranging from 1.6% to 3.6% of base-
line body weight [24, 25], while fluvoxamine leads to weight
gain of 2.6% of baseline body weight [24]. On the other hand,
among the SNRIs, both duloxetine and venlafaxine are associat-
ed with weight gain: weight gain ≥7% of baseline weight oc-
curred in 11% of patients receiving duloxetine (either 80 mg/day
or 120 mg/day) [26], whereas the mean weight gain within an
average of 18 months with venlafaxine was 7 kg [27]. The
weight gain associated with ADs may be undesirable during
COVID-19 pandemic since body mass index is a strong inde-
pendent risk factor for severe course of COVID-19 [28] and
obesity itself increases the risk to acquire COVID-19 [29].
Therefore, ADs prescribing ofADs amidCOVID-19 should take
a personalised approach by considering the patient's body
weight.

Limitations of the study

The nationwide data extracted from PCA database provided
unique insights into the ADs prescribing trends across
England. However, caution should be exercised while extrap-
olating these findings acknowledging the limitations of the
study. First, the findings of the study draw on the number of

prescriptions dispensed; therefore, we cannot be assured if the
number of items dispensed was all consumed by the patients.
Second, we were not able to provide information about the
diagnosis or characteristics of individual patients as PCA only
provided a population-level data set. Finally, the prescribing
and dispensing trends may be characteristic to England and
caution should be exercised before extrapolating these find-
ings to other regions.

Conclusion

Overall, the ADs prescriptions costs were significantly increased
during COVID-19 pandemic compared to the pre-pandemic pe-
riod with additional 4 million prescription items dispensed in
2020 costing NHS England £139 million more than in 2019.
The rise in ADs prescriptions costs during COVID-19 pandemic
is a potential cause of concern and highlights an urgent need for
mental health interventions in the country and strategies to opti-
mise the use of ADs. Further studies are, however, required to
assess the age distribution of ADs prescriptions, particularly a
focus on adolescents and young adults who are at a higher risk
of experiencing life-threatneing adverse effects.
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Table 2 Prescription items,
quantity dispensed, and costs of
antidepressant drugs

Drug class, n (%) Prescription items
dispensed (Million)

Quantity dispensed
(Million)

Costs in £ (Million)

Jan-
Aug 19

Jan–
Aug 20

Jan-
Aug 19

Jan–
Aug 20

Jan–
Aug 19

Jan–
Aug 20

Selective serotonin re-uptake in-
hibitors

26.55 27.82 939.94 995.70 41.14 128.87

Tricyclic and related
antidepressant drugs

11.24 11.45 560.33 575.05 41.46 42.53

Monoamine-oxidase inhibitors 0.03 0.01 1.71 0.92 3.64 3.89

Other antidepressant drugs 11.27 12.26 324.43 355.03 32.09 47.23
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